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USE OF STOCKPONDS FOR NESTIOO 
BY GIANT CANADA GEESE 
Abstract 
Paul ·M. Bultema 
A study of giant Canada geese (Branta canadensis maxima) 
nesting on stockponds in western South Dakota was conducted during 
1974 and 1975. Analysis of 10 selected variables at nests on natural 
sites indicated that distance of water below high water level and 
percent slope from wetland to horizon, contributed the most to the 
use of the site. Distance from wetland to horizon and disturbance 
factors were two important variables measured to determine use of 
artificial nesting structures. 
First nests were initiated on 1 April 1974 and 8 April 1975. 
Twenty-five nests (16 percent) were located on artificial nesting 
structures, and 134 (84 percent) were on natural nest sites. Eggs 
in 57 percent of all nests hatched. Mammalian predators destroyed 
the eggs in 44 (72 percent) of the nests lost. Gosling mortality 
between hatching and flight was estimated to be 16 percent. 
Marked geese began moving to staging sites on the study area 
during August each year. Migration then began in September but some 
geese remained on the study area until November. Lacreek National 
Wildlife Refuge was one of the wintering locations for the flock 
both years. A movement of the non-breeding portion of the flock is 
believed to occur prior to their annual molt. 
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INTRODUCTION 
The giant Canada goose (Branta canadensis maxima) once nested 
throughout the central United States and Canada (Hanson 1965). Habitat 
destruction, nest robbing, and overharvest were factors contributing 
to its drastic decline (Lengkeek 1973). Most authorities considered 
the giant Canada goose extinct until its rediscovery near Rochester, 
Minnesota by H. C. Hanson in 1962 (Hanson 1965). 
The South Dakota Department of Game, Fish and Parks, in 
cooperation with the U.S. Fish and Wildlife Service began a program 
in 1963 to restore the giant Canada goose in South Dakota (Hart R. D. 
1964, P-R Job Prog •. Rep., Proj. No W-75-R5, South Dakota Dept. Game, 
Fish and Parks, Pierre). From 1967 through 1974, 1,528 free-flying 
geese were released in the western half of the state (Kuck T. L. 
1974, P-R Job Prog. Rep., Prog. No W-75-Rl7, South Dakota Dept. Game, 
Fish and Parks, Pierre). Six hundred forty-six were released on 
the area studied. The goal of the restoration project was to provide 
a breeding population of giant Canada geese for people in South 
Dakota to hunt and to observe in a scientific and esthetic sense. 
Many investigators have mentioned the importance of the physical 
features of wetland habitat for nesting Canada geese but few have 
quantitatively measured them. Most writers agree that the majority 
of goose nests are associated closely with open water (Williams and 
Marshall 1937, Kossack 1950, Miller and Collins 1953, At-water 1959, 
and Dimmick 1968). Williams and Nelson (1943) and Hanson and 
Eberhardt (1971) indicated that visibility from the nest is one of 
the prime factors in nest site selection. Other investigators have 
observed the effects of land use and livestock on nesting geese (Dow 
1943, Dimmick 1968, and Lengkeek 1973). 
2 
My study was initiated to quantitatively examine characteristics 
of nest sites used by giant Canada geese and to investigate production 
and movements of the expanding flock. 
~-
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STUDY AREA 
General Description 
The 8,547 km2 study area was located in southwestern South 
Dakota and included the counties of Jackson, Haakon, that portion of 
Pennington east of the Cheyenne River and north of Interstate Highway 
90 from Wasta to Wall and alternate U.S. Highway 16 from Wall to Cedar 
Pass, and the western one-third of Jones County. 
Western South Dakota is primarily rangeland supporting a live-
stock economy, but acreage of cropland is steadily increasing. The 
U.S. Department of Agriculture (1975) reported that all counties in 
the study area had a net loss of grasslands during fiscal year 1975. 
They characterized the land change in western South Dakota by stating 
that in general, a higher percentage of less productive and more 
erodible lands were being brought into crop production. Winter wheat 
is the most common cultivated crop in the study area (S.D. Crop and 
Livestock Reporting Service 1974). 
Approximately 7 percent of the study area is public land. Most 
public land is in the Buffalo Gap National Grasslands located in 
western Jackson and southern Pennington counties and administered by 
the U.S. Forest Service. 
Wetlands in the study area are mainly dugouts and water impounded 
by small dams. An estimated 6,174 ponds for livestock watering occur 
on the study area (letter dated 6 January 1976 from O. Dale 
Fischgrabe, U.S. Department of Agriculture, Huron, S.D.). 
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Climate 
The climate is continental with great contrast in temperature 
from winter to summer and occasionally from day to day. The centrally 
located Cottonwood weather station has an average annual temperature 
of about 8 C and annual precipitation of 38.43 cm (Spuhler et al. 
1971). The largest quantity of precipitation comes from rainfall 
through the growing season (April-September). Snowfall is about 60 cm 
annually. A Class A Weather Bureau evaporation pan looses about 139 
cm annually while average annual lake evaporation is about 109 cm 
(Spuhler et al. 1971). 
Physiography 
The topography of the area is that of the Missouri Plateau 
(Westin et al. 1967). Subdivisions of the Missouri Plateau found in 
the study area are the Pierre Hills, comprising most of the area, and 
the Southern Plateau found in the southern part of the study area. 
Elevation ranges from 548 to 1,097 m. The rolling terrain of the 
Pierre Hills division is bounded on its southern boarder by rugged, 
eroded badland benches and buttes found in the Southern Plateau. 
Heavily dissected landscape exists characteristically near the river 
courses of the White, Bad, and Cheyenne. 
Vegetation 
Native vegetation in the study area is mixed prairie (Ooating 
1956). Dominant vegetation in the northern portion of the area is the 
wheatgrass-needlegrass complex and the southern portion is the wheat-
grass-grama-buffalograss association (Kuchler 1964). 
, 
Tillage and excessive use by domestic livestock have favored 
growth of less desirable short grasses. Trees are restricted to the 
shorelines of rivers, seasonal creeks, and some stockponds. 
5 
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MATERIALS AND METHODS 
Natural Nest Sites Used by Canada Geese 
To evaluate selection of nest sites by geese, information was 
necessary from wetlands where nests were located as well as wetlands 
where nests were not located. Characteristics examined included 
size and ownership of wetlands; amount of emergent vegetation; 
visibility based on percent slope and distance to horizon; condition 
of wetlands; aspects of the vegetative cover; amount of disturbance; 
and the presence of fish and insect life. 
Wetlands were classified as dugouts, creeks, or impoundments 
resulting from damming of drainage-ways. Size of the water area and 
the percent of shoreline with emergent vegetation were determined 
for all impounded waters. The condition of the wetland was based on 
the percentage of shoreline grazed and distance between the high 
water level and water level at the time of the study. 
Islands were surveyed for size, distance to shore, and maximum 
depth of water between island and shore. Nests on portions of 
shorelines having more than 180 degrees of visible water surrounding 
them were classified to be on peninsulas. Nests at other locations 
on the edge of stockponds were classified as shoreline nests. 
Visibility from the nest was based on percent slope and mean distance 
from site to the horizon. Percent slope from the site to the horizon 
was measured toward the four cardinal points with an Abney level. 
Distance from the site to the horizon was measured toward the four 
cardinal points using a range finder. The mean for each component 
, 
was used for analysis. All natural nest sites were surveyed for 
horizontal and vertical distance of nests from permanent water. 
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Vegetation surrounding the wetland was classified into one of 
five categories (l=non-use area, 2=lightly grazed, 3=moderately grazed, 
4=heavily grazed, and 5=cultivated lands). A disturbance rating was 
also assigned to the site based on forced movement of the hen from 
the nest by man and livestock (l=no disturbance, 2=disturbance about 
once a week, and 3=disturbance more frequent than once a week). 
Information for disturbance ratings was obtained from landowners, 
fishermen, conservation officers, and observations of cattle with 
relation to site. 
Presence or absence of insect life was made by observation at 
the wetland edge. Information about presence or absence of fish life 
was obtained from conservation officers and land-owners. 
Four townships in western Jackson County where geese had not 
been released were chosen for a sampling of wetlands without nests. 
Legal quarter sections (65 ha.) in these four townships were numbered 
and a 5 percent sample was selected using a table of random numbers. 
The selected quarter sections were surveyed during the summer of 1975 
to determine the number of wetlands and characteristics of those 
wetlands. Twenty-two ponds were in the sample. Another source of 
wetlands without nests was stockponda where geese had been released in 
the past but were not used for nesting. There were seven ponds of 
this description. 
Artificial Nesting Structures 
The most common artificial nesting structure (ANS) was a 
floating platform developed at Sand Lake National Wildlife Refuge 
(Schoonover et al. 1970) and modified by Lengkeek (1973) for use on 
stockponds. The platforms were further modified for this study by 
placing polyurethane in the bottom "tubs" to increase buoyance. 
8 
Other nesting structures used were fiberglass "tubs" and the end 
one-third of 55 gallon drums mounted on steel posts. Barrel ends and 
fiberglass "tubs" were also placed in trees standing in recently 
build stockponds. 
Site selection variables measured at natural nest sites were 
also analyzed at used and unused artificial structures. In addition, 
depth of water below the structure, distance to shore, and where 
applicable, height of structure above water were measured. 
Production 
Nest sites used in previous years and areas used for release 
sites were searched for nests. Some areas were searched two or three 
times. Random searching by the investigator, newspaper solicitation, 
and reports from conservation officers and landowners contributed 
additional information about nests and pairs of geese. 
Nests were examined to determine the fate of eggs after the 
hen had left the nest. Date of nest initiation was estimated by back 
dating, using an incubation interval of 28 days (Schoonover et al. 
1970) and a 1.5 day interval for each egg laid (Brakhage 1965). 
' 
! 
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Banding 
Broods were driven to shore from isolated stockponds and captured 
with dip nets (Lengkeek 1973) in July, 1974 and 1975. Molting adults 
were also captured in this manner. Birds were banded with U.S. Fish 
and Wildlife Service leg bands and alpha-numeric coded neck collars. 
The plastic strips used for neck collars were 17.78 cm long by 6.05 
cm wide with white numerals on a green background. 
Data Analysis 
Characteristics of sites with and without nests were coded, 
key-punched on 80 column computer cards, and verified. Computer 
programs were applied by W. L. Tucker, Experiment Station Statistician, 
South Dakota State University. Stepwise discriminant analysis was 
used to analyze variables at sites with and without nests. 
Stepwise discriminant analysis was used to analyze character-
istics of nest sites because the technique considers all variables. 
This procedure computes an equation that defines an axis through the 
data which maximizes the differences between populations (James 1971). 
In this case, populations were of sites with and without nests. The 
subsequent discriminant function of each variable provides an ordering 
of the habitat variables according to their strength to classify. 
The ordering identifies variables which are more reliable in distin-
guishing sites where nests are present from where nests are absent. 
10 
RESULTS 
Nest Sites Used by Canada Geese 
Natural Nest Sites. Ten variables were measured at natural 
nest sites. Of these variables, distance of water below high water 
level, mean percent of slope from the edge of the water to the horizon, 
and the presence of insect life contributed the most to the selection 
of natural nest sites by geese in 1975 (Table 1). On the basis of 
these three variables, 76.0 percent of the sites were correctly 
identified by the computer as to presence or absence of a nest. The 
total number of sites correctly identified using the combination of 
the 10 variables was 84.0 percent. The same level of correct 
identification was reached after the inclusion of variables through 
the seventh ranked. 
Sites analyzed were classified by the computer to be with or 
without a nest using the variables measured. Comparison of the 
computer classification with actual usage of the site indicated that 
9 of 71 (12.7 percent) sites with nests more closely resembled the 
characteristics of sites without nests. Conversely, 7 of 29 (24.1 
percent) natural sites without nests more closely resembled sites with 
nests. 
Artificial~ Sites. Discriminant analysis indicated that 
mean distance from wetland to horizon, disturbance, and percent of 
shoreline with emergent vegetation were the most important variables 
associated with artificial nesting structures (Table 2). On the 
.,. ( .. 
Table 1. Results of 
South Dakota, 1975. 
Rank Original 
of order of 
importance variables 
1 5 
2 2 
3 8 
4 1 
5 3 
" 7 0 
7 10 
8 4 
9 6 
10 9 
. .. 
100 natural sites analyzed for nest use by giant Canada geese in western 
Variable 
Distance of water below high water level 
(meters) 
Mean percent slope, wetland to horizon 
Presence of insect life 
Percent of shoreline with emergent vegetation 
Mean distance, wetland to horizon (meters) 
Disturbance rating 
Public land ownership 
Percent of shoreline grazed 
Cover-type rating of drainage 
Presence of fish life 
Mean of variable at sites 
With Without 
nests nests 
-
0.30 0.97 
2.18 4.19 
1.97 1.76 
42.58 8.00 
174.78 121.33 
1.27 1.10 
1.14 1.24 
62.82 75.86 
3.34 3.41 
1.52 1.41 
., 
I-' 
I-' 
... ·.~· 
Table 2. Results of discriminant analysis on 43 artificial goose nesting structures in western 
South Dakota, 1975. 
Rank Original 
of order of 
importance variables 
l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
NRa 
NR 
3 
7 
l 
4 
5 
12 
10 
2 
6 
9 
13 
8 
11 
aNot ranked 
Mean of variable at sites 
Variable 
Mean distance, wetland to horizon (meters) 
Disturbance rating 
Percent of shoreline with emergent vegetation 
Percent of shoreline grazed 
Distance of water below high water level 
(meters) 
Artificial structure, distance to shore (meters) 
Public land ownership 
Mean percent slope, wetland to horizon 
Cover-type rating 
Presence of fish life 
Artificial structure, height above water (meters) 
Presence of insect life 
Artificial structure, water depth (meters) 
With Without 
nests 
148.33 
l.o6 
41.88 
81.25 
0.21 
19.66 
1.13 
2.80 
3.50 
1.69 
0.21 
2.00 
l.4o 
nests 
207.71 
1.22 
51.89 
87.04 
0.34 
/ 
25.87 
1.15 
2.43 
3.63 
1.74 
0.17 
2.00 
1.27 
.. 
~ 
13 
basis of these three variables, 60.5 percent of the nests were 
correctly identified. The strength to classify reached its peak with 
the inclusion of the fourth ranked variable when 65.1 percent of the 
sites were correctly identified. This low identification rate may 
indicate that some critical variables were not measured at sites with 
artificial structures. 
Five of 16 (31.3 percent) artificial structures with nests had 
more characteristics resembling structures without nests than 
structures with nests. Conversely, 11 of 29 (4o.7 percent) structures 
without nests more closely resembled characteristics of structures 
with nests. 
Aquatic insect life was abundant at all sites with artificial 
nesting structures. Thus, the variable became a constant and could 
not be used. Water depth below the structure did not have adequate 
variation to be used for evaluation. 
Discriminant analysis makes use of interactions between all 
variables, and a change in one variable may adjust the value of all 
other variables. However, an indication of influence of each variable 
is possible. Analysis indicated that wetlands having natural sites 
with nests were more likely to have fish and an abundance of insects, 
a higher percentage of shoreline with emergent vegetation, a higher 
mean value of distance from wetland to horizon, and more disturbance 
than wetlands without nests (Table 3). Natural sites without nests 
characteristically had lower water conditions, a higher percent of 
Table 3. Relationship of variables to presence of nests on wetlands 
in western South Dakota~ 1975. 
Variable Relationship 
Distance of water below high water level Negativea 
Mean percent slope, wetland to horizon Negative 
Presence of insect life Positiveb 
Percent of shoreline with emergent vegetation Positive 
Mean distance, wetland to horizon Positive 
Disturbance rating Positive 
Public land ownership Negative 
Percent of shoreline grazed Undeterminedc 
Cover type rating of drainage Undetermined 
Presence of fish life Positive 
aNegative response indicates an inverse relationship between 
variable value and presence of nest. 
bPositive response indicates a direct relationship between 
variable value and presence of nest. 
cundetermined response indicates an unknown influence on 
presence of nest. 
14 
slope from wetland to horizon, and were more likely to be publicly 
owned than sites with nests. 
15 
~etlands with nests on artificial structures were characterized 
with a shorter distance from wetland to horizon, less disturbance, 
less shoreline with emergent vegetation, and a smaller percentage of 
shoreline grazed than wetlands with structures but without nests 
(Table 4). Wetlands with artificial structures but no nests had 
lower water conditions, were more likely to have fish life, and were 
more likely to occur in plowed or overgrazed drainages than wetlands 
with nests on structures. Structures with nests were characterized 
by being closer to shore and higher above water, when elevated, than 
structures without nests. 
Production 
Nesting Phenolog;r. First nests were started on 1 April 1974, 
and 8 April 1975. Maximum daily temperatures had exceeded 5 C for 
the week previous to nest initiation both years. The difference in 
initiation dates between years may be due to climatological conditions. 
March and April of 1974 were characterized by traces of snowfall. 
Average daily temperatures were 3 C above normal (U.S. Dept. of 
Commerce 1974). During 1975, 38 cm of snow fell the last week of 
March and covered the ground until 7 April (u.s. Dept. of Commerce 
1975). Daily temperatures for March and April, 1975, averaged 3.5 C 
below normal. Peak number of nests initiated during a single week 
was seven days later in 1975 than in 1974 (Fig. 1). The last known 
nests were initiated 14 May 1974 and 21 May 1975. 
16 
Table 4. Relationships of variables to presence of nests on wetlands 
with artificial nesting structures in western South Dakota, 1975. 
Variable Relationship 
Mean distance, wetland to horizon Negativea 
Disturbance rating Negative 
Percent of shoreline with emergent vegetation Negative 
Percent of shoreline grazed Negative 
Distance of water below high water level Negative 
Artificial structure, distance to shore Negative 
Public land ownership Undeterminedb 
Mean percent slope, wetland to horizon Undetermined 
Cover type rating Negative 
Presence of fish life Negative 
Artificial structure, height above water Positivec 
aNegative response indicates an inverse relationship between 
variable value and presence of nest. 
bPositive response indicates a direct relationship between 
variable value and presence of nest. 
cundetermined response indicates an unknown influence on nest 
presence. 
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During 1974, eggs in the first known nest hatched 7 May and in 
the last nest on 10 June, with the peak occurring during the week of 
8-14 May (Fig. 2). Hatching in 1975 began 15 May and ended 22 June 
with a peak 15-21 May. The length of the nesting season was 71 days 
in 1974 and 70 days in 1975. Nest initiation dates, hatching dates, 
and nesting season lengths closely compared with the findings of 
Lengkeek (1973) in western South Dakota in 1970 and 1971. 
Location .2.f Nests. Nests were associated with dugouts, creeks, 
or stockponds. Stockponds were the largest in surface area and 150 
of 159 nests (94 percent) were associated with them. Each year a 
nest was found on one dugout with an island specially built for 
use by waterfowl. Creek banks contributed seven nests (4 percent). 
Creeks flowed intermittently during the year but pools often remained 
during spring. 
A few natural wetlands, Class III (Stewart and Kantrud 1971), 
existed on the study area but were dry during the 1974 season. They 
contained adequate water during the 1975 season for use by geese but 
no nests were found on them. 
The mean size of stockponds used for nesting during 1975 was 
1.9 ha. · The size of stockponds with nests ranged from 0.5 to 10.3 ha. 
One nesting pair per stockpond was the general rule. Some 
exceptions were found when islands were present and on two ponds, 
both exceeding 3.1 ha, two nesting pairs were present. The size and 
irregular shape of the larger stockponds evidently contributed to 
multiple use. 
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Islands were preferred nesting sites and all known islands on 
the study area were used for nesting. Above normal precipitation 
from January through March in 1975 (U.S. Dept. of Commerce 1975) made 
islands of some sites that were peninsulas in 1974. The importance 
of islands and peninsulas in terms of numbers of nests was reversed 
between 1974 and 1975 (Table 5). 
Mean size of islands used for nesting both years was 0.04 ha 
with a range of 0.002 to 0.28 ha. Mean distance from closest shore 
to the island was 31.5 m and the mean depth of the deepest water 
between islands and shore was 0.71 m. Differences in size of islands 
and distance from shore were not significant (P>.05) between islands 
with successful and unsuccessful nests. 
There were as many nests found on peninsulas during the two 
years combined as on islands. There were often several peninsulas 
on a stockpond but nests appeared to be located on the most prominent 
peninsula. Geis (1956) observed peninsulas to be used for nesting in 
the absence of islands. 
About 10 percent of the nests were on shorelines the 2 years 
(Table 5). Lengkeek (1973) observed that 38 percent of the nests 
were on banks and shorelines in western South Dakota in 1970 and 1971. 
The reduced use of shorelines that I found may be a result of 
differences in the definition of a shoreline. 
Natural nest sites were located close to visible water. Mean 
horizontal distance from water was 9.08 m and ranged from 0.3 m 
to 376.0 m. Vertical distance between water and nests was 1.02 m 
- - - - - - - -
- - - - - - - - - -
- - - - -- ---- - - - - - - - - -
.. 
Table S. Placement of nests by Canada geese in western South Dakota, 1974-1975. 
Nests 
1974 1975 Total 
Nest Site Number Percent Number Percent Number Percent 
Island 20 27.8 39 44.8 59 37.1 
Peninsula a 31 43.0 28 32.2 59 37.1 
Shoreline 12 16.7 4 4.6 16 10.1 
Artificial Structure 
Floating 5 6.9 11 12.6 16 10.1 
Elevated 4 5.6 5 5.8 9 5.6 
Total 72 100.0 87 100.0 159 100.0 
aDefined by greater than 180 degrees of visible water from a point .75 m above nest. 
I\) 
I-' 
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and ranged from O.l m to 17.3 m. In all cases, a permanent water 
body could be seen from the nest site. Dimmick (1968) reported that 
nests in Wyoming were closely associated with permanent water. 
Sixteen percent of the nests found were on artificial 
structures (Table 5). Thirty-four artificial nesting structures were 
on the study area at the start of the nesting season, 1974. Twenty 
(59 percent) were in usable condition. Fifty-four usable nesting 
structures were available during August, 1974. Forty-three (78 
percent) were usable the following spring. Ice action, wind, and 
broken anchor cables were the most important causes of failure of 
floating platforms. Rienecker (1971) reported that floating platforms 
broke from their anchors during the winter and that floating 
structures were not justifiable because of cost compared to stationary 
platforms in California. Stationary platforms in northeastern South 
Dakota have an average life of about 6 years (Drewien and Johnson 
1968). 
Forty percent of the usable structures contained nests during 
the 2 years. Nine of 18 (50 percent) stationary structures were used 
and 16 of 45 (36 percent) floating platforms were used • . Five of 9 
structures used in 1974 were again used in 1975. The four structures 
having nests in 1974 but not 1975 had been rendered unusable prior to 
the nesting season of 1975. 
Success .2f Nests. Fifty-seven percent of the 159 nests 
observed had at least one egg hatch (Table 6). This was less than the 
23 
78 percent success found by Lengkeek (1973) and the 79 percent success 
noted by Miller and Collins (1953). 
Predators took eggs from 72 percent of the nests destroyed, 
while abandonment of nesting structures and flooding accounted for the 
remainder. Racoons (Procyron lotor) and skunks (Mephitis mephitis) 
were the most common nest predators. Evidence indicated that coyotes 
(Canis latrans) destroyed two nests and killed the hens. Fewer nests 
were destroyed by predators in 1975 than in 1974, but water levels 
were higher in 1975 and the number of nests flooded increased. 
Abandonment of floating nesting structures in 1975 was due to intense 
rain and wind storms. 
Percent of nests successful on islands and artificial nesting 
structures was similar both yea:rs (Table 7). Success of nests on 
peninsulas ranked third overall but had the highest success of all 
sites in 1974. Shoreline had the lowest success rate of all sites 
both years. Brakhage (1965) observed a higher rate of success of 
nests on artificial nesting structures than ground nests because of 
a lower rate of destruction. 
Clutch Size. Sixty-eight completed clutches in 1974 contained 
334 eggs for an average clutch size of 4.9 * 0.16 eggs (Table 8). 
In 1975, 79 completed clutches contained 443 eggs for an average 
clutch size of 5.6 ± 0.15 eggs. Twelve incomplete clutches were 
noted during the two nesting seasons. 
Mean size of completed clutches did not differ significantly 
(P~.05) on artificial structures, islands, and peninsulas. However, 
• 
Table 6. Fates of Canada goose nests in western South Dakota, 1974-1975. 
1974 1975 
Nest Fate Number Percent Number Percent 
Hatched 44 61.1 47 54.0 
Destroyed 
Predation 24 33.3 20 23.0 
Flooding 1 1.4 12 13. 8 
ANS due to storm 0 0.0 4 4.6 
Infertile eggs 1 1. 4 1 1. 2 
Deserted 2 2.8 3 3.4 
Total 72 100.0 87 100.0 
Number 
91 
44 
13 
4 
2 
5 
159 
• 
Total 
Percent 
57.2 
27.7 
8.2 
2.5 
1. 3 
3.1 
100.0 
I\) 
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Table 7. Relation of nest site to nest success in western South Dakota, 1974-1975. 
Number of Nests 
1974 1975 
Nest Site Successful Unsuccessful Successful Unsuccessful Successful 
Island 12 (60)a 8 (40) 25 (64) 14 (36) 3 7 ( 63) 
Peninsula 21 (68) 10 (32) 11 (39) 17 (61) 32 (54) 
Shoreline 5 (42) 7 (58) 1 (25) 3 (75) 6 (38) 
Artificial Structure 6 (67) 3 (33) 10 (63) 6 (38) 16 (64) 
aPercent in parenthesis 
• 
Total 
Unsuccessful 
22 (37) 
27 (46) 
10 (63) 
9 (36) 
~ 
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Table 8. Clutch size in relation to nest placement in western South 
Dakota, 1974-1975. 
Number of Eggs 
Nest Site 1974 1975 Total 
Island 4.95 5.78 5.48 
Peninsula 5.17 5.48 5.31 
Shoreline 3.80 4.00 3.84 
Artificial structure 5.22 5.60 5.45 
All nests 4,91±0.16 5.58±0.15 5. 27±0.11 
.. 
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the mean clutch size of shoreline nests when compared to the other 
three locations was significantly smaller (P · .01). Brakhage (1965) 
observed 2- and 3-year-old females to have smaller clutches and poor 
success in hatching. These observations suggest that younger females 
are found more frequently on shoreline nests than are older females. 
Success of ~· Four hundred sixty-one (59 percent) of 777 
eggs hatched. This hatching rate compares with the 68 percent found 
by Lengkeek (1973) and the 56 to 68 percent success noted by Sherwood 
(1968) at Seney National Wildlife Refuge. 
Destruction of eggs by predators was the most common loss, 
followed by flooding, infertility, embryonic death, and eggs broken 
by the hen. The percent of eggs lost to predators was about the 
same both years, while more eggs were lost to flooding in 1975 than 
in 1974 (Table 9) • . The hens that broke eggs were not believed to 
have been disturbed by the investigator. Infertility in this study 
(6.6 percent) was lower than that reported by Lengkeek (1973) who 
found 14.1 percent infertility during an earlier study of the same 
flock. This difference cannot be explained. 
Four hundred sixty-one eggs, 214 in 1974 and 247 in 1975, hatched 
from knovn nest sites in the study area. An additional 156 goslings, 
for which initial brood size was unknown, were observed from unknown 
nest sites. Mean brood size for 1974 was 4.90 ± 0.19 and 5.25 ± 0.20 
for 1975. Hean brood size for both years was 5.08 ± 0.14. 
Gosling Mortality. Gosling mortality was observed of broods 
from 19 known nests in 1974 and 29 in 1975. Mortality was 18 percent 
'Wt ; 
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Table 9. Fates of Canada goose eggs in western South Dakota, 1974-1975. 
Eggs 
1974 1975 
Fate of Eggs Number Percent Number Percent 
Hatched 214 64.1 247 55.9 
Destroyed 
Predation 88 26.3 91 20.5 
Flooding 6 1. 8 63 14.2 
Broken by hen 5 1. 5 1 0.2 
Fertile, embryonic death 3 0.9 8 1. 8 
Infertile 18 5.4 33 7.4 
Total 334 100.0 443 100.0 
Number 
461 
179 
69 
6 
11 
51 
777 
., 
Total 
Percent 
59.3 
23.0 
8.9 
0.8 
1.4 
6.6 
100.0 
I\) 
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from hatching to flight stage in 1974 and 15 percent in 1975 (Table 
10). Actual gosling mortality is probably greater than for those 
observed because I was unable to locate 25 broods in 1974 and 18 
broods in 1975 that had hatched from known nest sites. Extensive 
movement or complete destruction may be two reasons for my failure 
to locate them. In either case, mortality was likely to be greater 
in those broods than for the observed broods which stayed on the 
wetland where they were hatched or other wetlands within a 2 km 
radius. 
Movement 
Neck collars were placed on 74 juveniles in 20 broods and 11 
adults in 1974, 126 juveniles in 28 broods and 15 adults in 1975. 
The birds were captured from 26 wetlands scattered over the study 
area and 150 (67 percent) of the birds were again observed by 1 
February 1976. 
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The geese were able to fly within 10 days after banding but 
often remained within 2 km of the banding site until mid-August when 
families began to group on staging areas. Geese were observed to 
move as far as 20 km to staging areas at Okaton Lake, Belvidere Lake, 
Kadoka Lake, and Rush Lake. Staging wetlands were generally larger 
than most wetlands in the area. Kadoka Lake staging area was the 
largest body of water (30 ha) in the study area. Rush Lake was the 
smallest staging area (5 ha). 
.. 
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Table 10. Mortality of goslings in 48 broods under observation in 
western South Dakota, 1974-1975 . 
1974 1975 Total 
Number of broods observed 19 29 48 
Goslings hatched 88 152 240 
Initial brood size 4.6 5.2 4.9 
Goslings lost 16 23 39 
Flight stage brood size 3.8 4.5 4.2 
Percent mortality 18 15 16 
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One hundred twelve (44.8 percent) of the collars were observed 
outside of the study area in South Dakota and Nebraska. Movements of 
geese out of the study area appeared to begin during late September 
each year although some geese remained on the study area until 
November. 
Most reports of neck collars during the winters of 1974 and 
1975 were from Lacreek National Wildlife Refuge, 112 km south of the 
study area, where some geese stayed until returning to the study area 
in the spring. Thirty-three neck collars were reported at Lacreek 
between 15 December 1974 and 15 February 1975. Thirty neck collars 
were reported from the same location during the same time period in 
1975-1976. Neck collars placed on geese at all banding sites except 
two were observed at Lacreek. Geese banded in the northwest portion 
of the study area were reported at an area near North Platte, Nebraska 
each fall. Geese from the southeast part of the study area wintered 
with a private flock of wing-clipped birds near ·Presho, South Dakota, 
72 km from their staging area. One goose banded in 1974 was reported 
on the Kirwin National Wildlife Refuge in Kansas in December 1975. 
No geese with neck collars were known to nest. However, five 
yearling males, one adult male and one yearling female with neck 
collars were observed paired with unmarked mates on the study area. 
No other geese with collars were observed on the study area during 
the nesting season. 
One yearling female was observed at Middle Quill Lake, 
Saskatchewan during July, 1975. She had been reported seven times 
during the previous winter at Lacreek National Wildlife Refuge and 
once during the spring on the study area. This may indicate a 
movement for molting. 
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Five geese died from ice forming on the neck collars. Two died 
while wintering with a captive flock at Presho on 12 January 1975, 
and three died at Lacreek National Wildlife Refuge 22 November 1975. 
Winter storms were prevalent during both instances. The closest 
weather station to the two locations, the U.S. Weather Service 
Station, Valentine, Nebraska, reported wind-chill factors lower than 
-50 C and -45 C for 11 and 12 January, respectively. On 21 and 22 
November, wind-chill was lower than -30 C both reporting days. These 
findings are similar to those of Greenwood and Blair (1974) who 
observed wind-chill of -30 C to cause limited collar icing and a 
wind-chill of -4o C to cause severe icing of collars. 
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SUMMARY AND CONCLUSIONS 
Ten observed variables associated with natural sites were 
analyzed to determine the influence those factors had on selection 
of sites for nesting by geese . Distance of water below high water 
level and percent of slope from wetland edge to horizon contributed 
to selection of natural sites for nesting attempts. A release 
program of geese should include considerations of ponds with high 
water levels and less fluctuation in water levels and ponds that lie 
in basins with a mean slope of less than 3 percent from wetland to 
horizon. 
Thirteen variables associated with artificial nesting structures 
were also analyzed. Variables characteristic of artificial nesting 
structures were not as influential as variables of sites where 
structures were placed. The two factors most influencing the use of 
artificial structures for nesting were mean distance from wetland to 
the horizon and amount of disturbance at the site. Game officials 
should consider these factors in the placement of artificial nesting 
structures although the strength of the analysis of structures was 
less than with natural nest sites. 
Artificial nesting structures were used in place of peninsulas 
and shoreline areas when available on the same stockponds. Forty-one 
percent of the artificial structures in 1974 and 28 percent in 1975 
were not in usable condition and 60 percent of the usable structures 
did not have neats on them. Further research may be necessary to 
determine better types of structures to use or better materials to 
; 
; 
use in the existing ones. Floating nesting structures may be phased 
out in preference for a stationary elevated structure which received 
more use on the study area. 
Islands were used for nesting in all cases when islands, 
peninsulas and shoreline areas were available on the same stockpond. 
Islands should be included in the design of future stockponds which 
are cost-shared. Islands could be constructed on stockponds which 
now have a long peninsula by cutting or blasting a ditch between the 
peninsula and the mainland and piling the dirt on the new island. 
Islands should be made in the fall or a year when water in stockponds 
is low. 
Geese in western South Dakota began nesting after the ground was 
free of snow and daily temperatures exceeded 5 C for several days. 
All nests were associated with artificial impoundments or intermittent 
streams. 
A minimun. of 214 eggs hatched in 1974 and 247 in 1975. 
Mortality was 16 percent of 240 goslings from hatching to flight 
stage. 
Wetlands used as staging areas by geese during August were 
characteristically the largest wetlands on the study area. Migration 
from the study area began during September. Some geese stayed at 
Lacreek National Wildlife Refuge, 112 km south of the area, during the 
winter and returned to the study area the following spring. 
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